The adaptive re-use of buildings of the cultural heritage is one of the key components of a sustainable development model and fundamental principle in the doctrine of heritage conservation. With the re-use of buildings, a society's development can be provided with environmental, social, economic and other benefits. Presented selected examples as case studies confirm the theses and starting points from the first part of the paper.
IntroductIon uvod
Ensur ing the use or establishing re-use of the building heritage for modern needs is one of the key components of a sustainable development model and is a fundamental principle in a creative strategy for the preservation of heritage. Sustainable development has long been an imperative for most advanced societies in the search for an appropriate development model. Advanced societies want to balance and harmonise 'environmental health', on the one hand, and economic growth on the other. The efforts are contradictory in their elemental essence and in principle mutually exclusive. The building heritage is a key source of balanced development. It is an indicator of the quality of the living environment and an important part of the local, regional, national and European identity.
Protection of the immovable heritage is in the public interest. The building heritage is not just something of material value. Public benefit can also be understood in other senses: cultural, educational, developmental, symbolic, identity etc. The preserved cultural heritage is therefore one of the pillars of a sustainable society, since it builds national affiliation and strengthens our sense of space, creates favorable conditions for economic prosperity in society, contributes to protection of the environment, actively creates social bonds and contributes to the health and well-being of all. Ensuring the use or establishing the re-use of the building heritage is a key component of various models of revitalization and cultural heritage development. 1 The European Union declared 2018 to be Cultural Heritage Year. The key objective of the campaign was to raise awareness of the positive effects that cultural heritage has on all aspects of what happens in society: the economy, tourism, employment, international relations, cultural diversity, social inclusion and intercultural dialogue. In February 2017, Researchers have found that adaptive re-use of buildings is in line with the global requirement for sustainable forms of development. The re-use of buildings is environmentally friendly and contributes to the circular economy. The process of urban regeneration is a key condition for ensuring the effectiveness of interventions. 4 Again, the reuse of buildings often offers added quality: preserving the identity of buildings, which is directly related to their history. Stories from the history of buildings usually attract people and allow them to establish a relationship with the buildings, since it is quite obvious that old buildings have their own cultural significance. In an age of turbulent political and social events, in which ever more people are living more and more in a unified, automated and sometimes even thoughtless manner, this may be what society increasingly needs: not merely to be a tabula rasa, but a layer of history. 5 Recycling waste and unused products has become a general pattern of practices of modern societies that strive for environmental sustainability. The goal of recycling is to reduce the consumption of raw materials and to give new life to everything that has already been in use once: from bottles and packaging, to clothing, vehicles and buildings. Reuse of the architectural heritage is also a specific type of recycling, which transforms an abandoned or inefficient, obsolete building unit into a "new" unit that can be used for a different purpose. Adaptive re-use is the transformation of the building heritage, or an entire complex of buildings in a particular location, from one, usually abandoned use, to another -new use. In cases in which the heritage has a recognized value, the new use should contribute to the interpretation and understanding of the cultural significance of the heritage, while allowing a new purpose, new content. Adaptive re-use should give new life to the building or complex, which is more appropriate than "freezing" the building with restoration, as a museum exhibit at a particular moment in its existence.
With the concept of building renovation based on a plan of adaptive re-use, we are actually exploring all the possibilities that exist between two extremes: demolition or transformation of a building into a museum. By adding a new layer, represented by interventions in the renovation, without erasing previous layers, the project of adaptive reuse can become a new development phase in the history of the building and allow it to survive. This can sometimes be achieved with minimal interventions and adjustments, and with a minimum impact on the importance of the building heritage and its environment. It is important for investors to understand why the building has cultural heritage status, its cultural significance, and thereafter they strive for a manner of renovation that is appropriate and acceptable for a cultural heritage object, which also acquires with renovation new contents or a new purpose.
Adaptive re-use is one of the concepts of renovating the building heritage, which combines the preservation and presentation of the remains of the heritage with a new content. It is important that we preserve the valuable remains of the building heritage and do not destroy them with the intervention of renovation. Valuable remains are an opportunity, something exceptional, to incorporate them creatively into the renovation project. By doing so, we preserve them and make them available to future generations. Planning adaptive re-use brings the potential of added value to the heritage and can be an integral part of projects of regeneration and re-urbanization of wider areas. 6 The importance of the architectural heritage as part of the wider urban structure is very often an inspiration for adaptations, which are usually carried out in such a way that at least some of the original elements of the building are restored, with or without additions that represent a contrast to the original and existing building. Re-use, on the other hand, can also be destructive of the building heritage if it does not take into account the heritage values. Re-use is not merely the preservation of the building envelope. The building heritage or an area must be understood in its entire extent. When planning projects for the re-use of the industrial heritage, we must also strive to preserve evidence of former technologies, materials, people and work processes. Projects of reusing the building heritage therefore require a higher level of creativity, adaptability of planning and innovation; what to preserve and what to change for long-term heritage management. In the case of a newly designed building project, it is not necessary to consider all the above.
The most successful examples of re-use of the building heritage are projects that to the maximum extent respect and preserve the importance of the cultural heritage and add to the heritage a "modern layer", which enables it to survive, to be used sensible and gives it added value. In cases in which the building can no longer function in its original purpose, adaptive re-use is the only way for the architectural structure of the heritage adequately to be preserved, presented and its cultural significance retained. 8 Examples of adaptive re-use exist all around us. Few are higly celebrated conversions of notable heritage buildings. The majority, however, are simply part of contemporary practice often driven by economics; schools converted to condominiums, jails to hotels, factories to artist studios, churches to restaurants. Which of these many conversions are successful? How is that success calibrated? Is it through the merits of the new use? Or is it through a meaningful dialogue with the existing structure? What is the role of economics? What of the conservation of materials and energy? 9 Some countries and their institutions are already producing guidelines for suitable interventions in the building heritage. By drawing up appropriate criteria and guidelines, they want to ensure in advance that projects of reuse have a minimal impact on the values of the heritage. The most emphasised are:
− deterring "facadism" -which means that renovation only preserves the facade, while all internal building structures are removed, − requirements in the criteria that new interventions in the heritage are recognizable as modern and are not just a poor imitation of the original historical styles of the building, − searching for new contents/purposes of buildings that are compatible with their original use.
It is very difficult to achieve good adaptive reuse of heritage without effort. It is necessary effectively to implement an appropriate process and encourage the mutual cooperation and participation of all stakeholders. Re-use of the heritage must be supported by clear documents that direct the development and future use of the heritage or its areas. The role of the heritage should be planned in the early stages of the preparation of spatial strategies and plans, which must be supported by a system of financial incentives and norms. Moreover, plans for heritage management, conservation plans and feasibility studies are crucial for ultimate success.
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Australia is known to be a country with a lifeoriented and very practical attitude to its cultural and, in particular, its architectural heritage. The Burre Charter 11 is a document reflecting the development in Australia of an understanding of the theory and practice of managing the cultural heritage. The first version of the document was already adopted in 1979. The Charter is regularly updated every few years. The current version of the Charter was adopted in 2013. In Australia, based on realisation of its Charter, they have succeeded in promoting a number of examples of adaptive re-use of the building heritage. The guidelines from the Charter are perhaps the simplest and most clearly expressed wishes that define the doctrine of protection of the cultural heritage within the framework of the international organization ICOMOS. In Australia, 2004 was declared the year of the built environment. Attention was paid in particular to the suitable preservation of the building heritage. By publishing examples of good practice, they have tried to highlight and promote the importance of re-using the building heritage as the most sustainable form of development, highlighting the diverse and allround benefits of projects of re-use of the heritage. 12 The industrial building heritage is particularly at risk in comparison with other building heritage. It is clear that the industrial architectural heritage in developed countries has survived great economic and social changes and shocks in past decades, which are also reflected in the management of space and the real estate market. Due to the threat, it is difficult to ensure a use for the industrial heritage, especially in cases in which we are confronted with the collapse of factories and whole branches of industries.
Recommendations from the Committee of Ministers of Members of the Council of Europe on the protection of the architectural heritage of the twentieth century -R (91) 3) -and the recommendation of the same committee for the preservation and protection of the industrial, technical and engineering building heritage -R (90) 20) 13 are important starting points for forming the approach to protection of the industrial heritage.
The International Committee for Conservation of the Industrial Heritage TICCIH 14 is becoming an increasingly influential and important international organization for the study, protection, promotion and interpretation of industrial heritage. It works closely with ICO-MOS. TICCIH is recognized as an organization for its advisory function, in particular on all industrial heritage issues. 15 To summarize the positions and definitions of TICCIH, areas and buildings of the industrial heritage are an important and integral part of our built space or landscape. At the same time, they are part of the material and intangible heritage associated with our past and have great potential and an important role in shaping the future of our cities and rural environments. The industrial heritage is the remains of an industrial culture, which have historical, technological, social, architectural or scientific value. These can be various buildings, factories, workshops, mills, machinery, mines, warehouses, shops, power stations, transport infrastructure and assets, as well as places and build-ings that were used for social activities related to industry, such as housing, religious and educational buildings.
The cultural significance of the industrial heritage can therefore be of an historical, aesthetic, social or purely technical nature. Protecting the building heritage and preserving knowledge of the history of national development projects is a challenge for the current generation of all those professions whose aim is preserving the heritage. Owners can accept this kind of heritage as an opportunity and development potential, or as a problem that can be most easily resolved by demolition. This means that adaptive re-use is particularly important in the conservation of industrial sites. This is often the only way to ensure the survival of the heritage, of retaining the memory and knowledge for the generations to come.
A temporary use measure can be a good way of preventing a worsening of the situation until the time when we are able to find a suitable long-term use for heritage. Long abandoned and empty buildings in cities are the most unused and problematic. The temporary use of buildings appears to be an informal practice that effectively addresses the problems of degraded urban areas, including abandoned industrial or factory buildings. Unused buildings in urban structures represent negativity. Without purpose, they are aliens in the urban tissue. Their temporary use can act as a catalyst for long-term urban development and can be the first step in finding a more appropriate and sustainable reuse of the building heritage. 16 At the same time, there is a danger that unsuitable temporary use may also be an obstacle to planned long-term renewal.
EnvIronmEntaL and aLL othEr BEnEfIts of rE-usE of thE BuILdIng hErItagE KorIsnost prEnamjEnE gradItELjsKog nasLIjEđa za oKoLIš I ostaLo
The re-use of the architectural heritage enables the preservation of cultural heritage and is one of the holders of a sustainable society. As is known the built environment is one of the most destructive factors, with consequences for the global climate and the environment. It is estimated that the construction sector is responsible for more than a third of global resource consumption, which includes 12 percent of all drinking water consumption and 40 percent of total solid waste production.
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Together with all this, one of the main environmental benefits of re-use of buildings is preserving the 'embodied energy' that was needed to construct the original building. 'Embodied energy' means the total energy required for the acquisition, processing, production, supply and installation of building material on the construction site. Energy consumption produces carbon dioxide, which contributes to greenhouse gas emissions, so 'embodied energy' is an indicator of the overall impact of building materials and systems on the environment.
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'Embodied energy' can thus be understood as all the energy that we consume for all processes and materials in the construction of a building: from the acquisition and construction of building materials, equipment, transport, to the energy needed for all works for constructing a building. 'Embodied energy' can also be converted in a simple way into an equivalent, expressed in litres of oil. For a building fully constructed from brick for which was used, for example, 200 m 3 of building material, this can be expressed as the equivalent of 32,000 litres of oil. This would mean that a cubic meter of brick used in the building is the equivalent of 160 litres of oil. The expressed 'embodied energy' in existing buildings thus becomes tangible and comprehensible to a layman. By re-using the building, this embodied energy is preserved, which gives projects greater environmental sustainability than the construction of an entirely new building. Much more energy is needed for the construction of new buildings than for those obtained through renovation or with adaptive re-use. In 2001, new building in Australia represented about 40 percent of the total annual energy and raw material consumption, 25 percent of timber, 16 percent of consumed water, 44 percent of newly-used space, 45 percent of carbon dioxide produced, and at least half of all greenhouse gas emissions from industrialized countries. At the same time, the Australian Greenhouse Office notes that the re-use of building materials usually generates savings of approximately 95 percent of the "embodied energy", which would otherwise be wasted. In this context, the re-use of cultural heritage buildings is a major contributor to conservation of the environment.
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Preserving and re-using valuable historic buildings can have long-term social benefits for communities. Renovation of the building heritage preserves knowledge, professions, jobs and favorably impacts on economic development. At the same time, there must be awareness that a high quality of design of the built environment is of key importance for our standard of living and the conservation of natural resources. The re-use of buildings has an extremely important role to play in ensuring sustainable development.
The adaptive re-use of buildings maintains the identity of the space, the appearance of the landscape and its attractiveness. The re-use of objects of the cultural heritage in already formed residential areas can provide the community with a new addition to the building fund for housing and business opportunities. A good location, accessibility and usually already provided public transport to existing buildings can additionally attract potential investors, which can all together have a positive impact on social development. There are many different financial, economic and macroeconomic advantages and benefits that can be expected by establishing renovation and re-use of the building heritage. As already pointed out, the buildings have a lot of embodied energy. The savings that can be expected from not opting for demolition will increase year after year, since the price of energy is expected to increase in the future. Although there are no detailed studies of the market value of renovated and re-used buildings, market values are expected to grow in future, in view of the originality and historical authenticity of such buildings. Adaptation and re-use of buildings of the cultural heritage is a real challenge for architects and designers who want innovative solutions. There is always more than just one appropriate solution for renovating a building. The renovation of a building depends on the goal, the available financial resources and all the other restrictions. The accordance of the goal of renovation with the cultural significance of the building itself is the basis for a good final result of renovation, or for a suitable solution. Project planners, conservators and all other consultants must creatively work together to find the right solutions in order to develop and implement the best project for a building in the circumstances.
anaLysIs of appLIcatIvE studIEs of adaptIvE rE-usE of thE BuILdIng hErItagE anaLIza prImjEnjIvIh studIja prEnamjEnE gradItELjsKog nasLIjEđa There are many successful examples of the re-use of building heritage in the treasury of world architectural practice published in numerous magazines and monographs. 20 At the Faculty of Architecture in Ljubljana, we also try to apply theoretical starting points with students. The final work in master studies is an opportunity to introducing theoretical principles from the internationally established architectural heritage protection doctrine into applied projects and -in selected cases -show how they could be implemented in practice. Below are briefly presented four examples of analyzes of applicative studies examples of the renovation of buildings with an emphasis on their appropriate re-use.
The aim of the analysis of selected case studies is to confirm the theoretical starting points and the findings set out in the introductory part of the article. The main criterion for the selection of the analyzed objects of cultural heritage and their common characteristic was the inappropriate use or even their non-use. Selected and analyzed objects of cultural heritage are different according to their typology, function and age. Therefore the models and approaches to their renovation are different and adapted to their characteristics and possibilities offered by selected objects in their environment. In the first two cases, we can talk about models of industrial heritage renewal, follow the model of restoration of the abandoned mansion and the model of renovation of the modernist villa. Analyzes show that ensuring proper re-use of buildings is the most important component of their comprehensive renovation and a key element in achieving environmental and all other benefits of reusing the building heritage.
• Conceptual study of renovation of Fužine hydroelectric plant on the right bank of the Ljubljanica 21 -The still operating Fužine hydroelectric power plant on the right bank of the Ljubljanica River in Ljubljana is a typical example of early industrial architecture and, at the same time, a monument of cultural heritage of local importance. 22 The industrial facility of the power plant, together with the water channel, was built in 1922. The present equipment of the power plant, with two turbines and a generator, is technologically obsolete and insufficiently efficient. According to experts in the field of energy, new equipment -modern and much more efficientcould be completely installed in the dam on the water channel. The relatively well-preserved building could thus be entirely devoted to new content.
With the concept of renovation, based on the re-use of the emptied building, we proposed in the detailed conceptual study two new purposes: to dedicate part of the building to accomodation, and the remainder to commercial activities. The new program re-designed the associated garden, a terrace above the water channel and the narrower surroundings of the building.
Suitable seismic and energy remediation can be achieved by using a new 'inner' circumferential structure using cross-laminated wood technology [Kreuz Lagen Holz -KLH]. The existing building is designed as a classical building made of bricks, which would be supplemented from the inside by means of easily assembled cross-laminated panels. By anchoring the KLH-plates to key points of the existing brick-built structure, it is possible to provide energy and seismic remediation. With the cross-laminated plate construction, it is possible to install new floor support plates. Due to the prefabricated elements, the construction is fast, precise, with little waste and has a long lifespan. It is also fireproof and seismically safe. 23 The concept of renovation of the building is an innovative solution with economic, social and other benefits (Fig. 1 ).
• Conceptual plan of renovation of the railway warehouse in Škofja Loka 24 -The railway station in Škofja Loka is a characteristic building type beside what is known as Rudolf's Railway from 1870. The main station building remains a vital facility that has been in use since its construction, while the railway warehouse has lost its original function over time and is now an empty, abandoned building. They are two units of the architectural industrial heritage created at the same time as functionally complementary buildings (Fig 2) . 25 The conceptual plan of renovation of the warehouse is based on the concept of re-using the warehouse with new content relating to the existing station building. We will renovate the existing object and preserve its original appearance. We will install in it a new facility that is modernly designed, low-energy and useful throughout the year. The technology of constructing the new structure is based on cross-laminated wood elements. The content is flexible: from a 'waiting room' with all the modern multimedia support needed by today's users, to a space for projections, exhibitions, lectures to closed • Conceptual plan of renovation of Matze nauer manor in Prosenjakovci: from ruin (shame) to boutique hotel (pride) 26 -The manor house at the edge of the village of Prosenjakovci is a typical example of 19 th century neoclassical architecture. The former summer residence of nobles became the home of Count Carlo von Matzenauer in 1900, after whom the manor is also named. 27 Despite the fact that the manor, with the estate and associated buildings, is a cultural heritage monument, today it is sadly in a state of decay. For those who see farther than ruins and a neglected estate, the facility still has great potential, in an exceptional environment and in an exceptional location.
The main guide to the renovation concept is to preserve and reconstruct the characteristic external image of the building, remove the inferior or destroyed elements and restore those that have exceptional cultural and artistic value, which are supplemented by the new architectural design. The associated estate is also a part of the cultural heritage, and together with the castle it creates the ambience of a prestigious residence.
The concept of renovation also includes the preservation of the former components of the neo-baroque park and additional arrangement of the park within the entire estate. In the spirit of the summer residence, a new boutique hotel program is established in the mansion, which is based on the quality of the local offer and can work in conjunction with the complex of hotels in the immediate vicinity -Terme 3000 in Moravske Toplice. For the needs of its accompanying program, new, modernly designed facilities are planned that summarize the character of the original estate buildings of the former manor house. The boutique hotel complements the tourist offer of the wider area and becomes, with its revitalization, a key part of its own environment -both in popular awareness and in terms of re-used heritage. The project combines all the environmental and other benefits of re-using the architectural heritage (Figs. 3 and 4 ).
• Conceptual plan of renovation of Villa Grivec in Prule in Ljubljana
28 -The villa is 29 The task is to enhance the cultural significance and exploit the possibilities of renovating a two-storey building constructed to the plans of the architect France Tomažič between 1934 and 1936.
The villa has been poorly maintained for a long time. In fact, only one part is in use. The conceptual plan of the work is a plan of renovation of the building for its appropriate re-use. The redesigned new program of Villa Grivec in a foreign ambassadorial residence provides a suitable standard of living and, at the same time, takes into account the specific way of life of the ambassador and his family.
The planned renovation of Villa Grivec takes into account its cultural significance and all Figs. 5 and 6 Petra Mendušič special form of recycling that, in the process of innovative renovation, converts abandoned or inefficient, obsolete objects into objects that are used in a different, adaptive way. Different methods and approaches can be used to achieve this goal, using different criteria for new interventions and use of heritage. Adaptive re-use is the conversion of the architectural heritage, or an entire complex of buildings at a particular location, from one, usually terminated use, into another, completely new one. In cases in which there are recognized heritage values, the new adaptive use of the facility should contribute to an interpretation and understanding of the importance of the heritage. Adaptive re-use should give new life to a building.
All this is shown by the presented conceptual studies from the conclusion of the paper: Fužine hydroelectric power plant, railway warehouse in Škofja Loka, Matzenauer manor house in Prosenjakovci and modernist villa Grivec in Prule in Ljubljana.
The uncritical demolition of still useful buildings and, consequently, their rebuilding at the same location, are usually wasteful interventions that do not contribute to the efficient use of energy, materials, space and the general development and benefits of society. The use of the building heritage for the needs of modern society remains an extremely important factor in a sustainable development model and is a fundamental principle in the creative strategies of heritage conservation.
The best way to preserve buildings, or entire building complexes of the heritage, is for them to be in use. If the building heritage is not in use, there is a great danger that it will sooner or later disappear from our space and life. Re-using the heritage is the greatest guarantee that the heritage will be preserved. The adaptive re-use of the building heritage must have a minimal impact on the cultural significance of the architectural heritage and its environment. In addition, it must be as compatible as possible with the original form of use of the buildings. Adaptive re-use actually constitutes a link to life -it connects the past with the present and is usually a project of the future.
[Translated by Martin Cregeen, član Društva znanstvenih in tehniških
prevajalcev Slovenije]
